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HSZL^ofl ^^-^ ££4^ ^o^fif; C^7j-g- lil ^ 

<H^efli7> tq^Tl ti-eflol^ £?]E S #7] t)*\7] T^H 

*}JL sfl^- cH^efl^fl- t\v)7\ ^lJL* Jiifl<H 3 

Mas] 

£ 2 
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€°1 ^ ^ ^{DEBUGGING DEVICE AND 

METHOD BY DATA CHANGING} 

£ l£- ^2fl^ 

^ 3^ ^ ^3 tiEflo]^. s^es.^ «.£. 

***** JETgc} ^ ^ *Lj-o] ^ 

10,20 : iil sg^Ei n,21 : ^^7^ 

12,22 : a.eflo]^ io] E ^)«- 13,23 : SiH^H 570) 

14,24 : 112^ *fls.e] 15,25 : vf[s.t\ 

26 : pfl£B] aeflolH fc^e] 31 : xfli.^ 5lf efl*]^, MBCR 

32 : ^ = 2fl*l>hE] , AR 33 : ^^.sfli wlJE^-, AC 

34 : 5]]*]^, DR 35 : cflo]^ H]jEJf, DC 
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<i2> ^3 ^ H o Vl ?Hl €tt 3-° 3, BSAfl^ c]a]7j ^ 

4^ 3«13 #*1 ^ w cHMl 3H4. 

<13> £ l^r ^5fl^l ^]ofl ^ o]ofl S.X\& W><4 ^-o] 

ttR 1 ^ ^*Rr 3L^*= ^^(lO)S^-Bl ^-g; «Hr ^1^-^(11)^, ^o V 

71 ^IH^ (IDS. ^-Ei w.efloi£i i^lE ^s-eii^ «>o> s<H(i3)<HH 
^*J^<y lLS.n^ *J|5.Bl(14) <^ = 5fl^# ^*>^ ^J=eH^7> #*ls] 

*S t^T} ti.e)lol3. <y^l*H ^1^71 ^]<H^(H)S. ^IJL» ^^Rr Ji 

efl °1 £i MM #*lJjL(12)<2j-, ^"71 n^^i S<H (13)^1 ^SZL^-g- 7^V^ 5. 
SZL*» nfl£^(14)fi1-; #71 H3.^H -2^(13)31 C-ll O] Ei 1- /S^Hf tflo]B| 

31(15)3. ^ ^tf. 

<14> o]«4 ^-ol ^2fl^ cj^j ^^^rf. 

<15> ££ S ^S^, rq^7j^- <5>7l ^ *fl #7l Jl^E ^^(10)^ # 

71 Cl^Tl »H-¥-(ll)» ^"71 = 3>IH jS<H(13)* ^^Tfl SJ-al, -8-71 = 

^1 S. 31(14) llHH 5.5.>HH ^c^(13)7> ^^7] SS-ZL^ <H^1 
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W ^1^-(12)6|1 X-l^l JfL, # 7 ] SS^H S<H(13)» 

^-71 ^lSEl (14)<^1 HS.ZL^ ^tfl^. -g^^^tf. 

^-71 JielMH. 1°JS ^1^(12)^1^^ nHS.el(14)<Hl 7-1^ £ 

^nflS. ^-*HrRr S<H(13)« ^-Al^>7ll 5lJi ; =s*1H S<H(13)7> 

^>7l liefl I°Je ^1 «-(i2)ofl ^#£) isa^ oic efl^fif 

^ oflSBl (12)^1 olHSllit gl# Tj-f #71 tLeflo]£L 3£0}E ^JjL 

(12) xr #7l t]M\7] ^H^-(H)^. Weflol^L ^IJl* ^^Xl ^Cf. #7] C1U171 

TlH^ClDfe W-elHTl I°J1 ^l^-(i2)oflA-l ul-o. ai^oii ojefl = s.4H sol 

(13) 1- ^^711 ^ JL^J= ^^(10)S ^H^^- ol^X|7lJl #71 IiE ^ 
^(10)^ ClBl^j ^^^-Cf. 

#3H^r, ^>^°1 2.5.^ <HH jE^zi^ 2.51^1 s.^ 01 = ^1^ 

W: y.eflol3. Io]e £ ^^sr>Jl ^]Al #-§-§>^. iE^H^ DflJEe} 

21 ol^e^s 5fl^l (Fetch)^fe ^-f Heflola. Sl^SM je. 

[^Ol ol«J17> *Hr 7l#^ JZMl] 

^M", ^-71^1- ^sfl 7)^o\] $X<>\*], ^1S.B151 ^r^^x-1 r-flol 

Bl^l Jr^g- s|.ol.^|. 7 )- ^-7>^^>ol , ^*fl t1)o)&\o\ Jr.g. 7.Hl7> SSaefl-gS] 
d >*^ ^ 4*<HH ^t* 7M711 51 ol X\^o] &z\)$o] 
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^ £ *)--§-] 

^71 Sq- ^ ^f>}7] ^^r, S5.ZL^ nflS-SH 

HSu^H tt}-e> ^^Hr 3.°]<%; ^r*§f>}^ iil 

^7) 3.^7} a>-§-*>^ ^^zl^ ^ls.e]s] ^Eeflif ^^-i, -g^tt 

0^3)^7} #X|£|tS t^tf|7l ti.eflo] 3 iol IS ^H^S 

^*hi: #*H71jl ^^eflis]- c-Ho]El# #^*Rr pflsel tLeflol£i ^e-j. 
t^Tl 3.B.S. ^]}o}3_ o]6\)o]M. 

31^; ^]2^7^1^ tilJS^a^, ^7] ^ftfl# cH^Efl^S} ^ *3_*)}X] 3.0) 

20-6 



1020010019883 #^ ^*}: 2002/1/15 

7> A>-g-^>^ q}o]B\ Dflael ^£el|i7} ^S}^, = 3.*IH 3.0)7} cflolB] Tjfls. 
e]o] t^)o}E-]^ %\o]^ ^jolxll- ^r^j-fe ^13^:^^; ^-71 ^13^1^ 

^'S^, ^"71 3.^7} q]o)YL] v\)5.?J[°] til ol B\ # tHS-^, JieflolH 

oflael ?l§t efl^l^Eis] ocelli e^o]^ l-eflzifif k\}o)b] ^3. #Hfln 
» ^}3, rfA] ^fl H^lAi s<H 7} A}-g-*Hf HM^ o^)^. ol J= 

efli ti]jn«-^^ HlJa^ ^4&7f\s%; #7} *U#31^ «lJ1^4, . 

^*fl = 5I<>|7> Af-g-sKr 3H*I ^12-51 <H = elli7} ^U^, 

= 3.>IH cflojEil- 71^-^ ^EHKr ^15^1^-; #7] ^}5^A 

o) ^^^ ( ^-71 = 3>1H ^^7> C-flolEi nflS-SH HH^S 7l^>^, SS^l 

^ Jl4# £2 ^ £3* #S^H 

<23> £ 2^ ^ CflolEi Hfs ^ nJ ^ o. ^ 

<H1 ^(23)^, ^r^^>fe ii§ ^^B](20)S 

«-Ei «lo> ^7} SS^)^ S^(23)# *lHSRr t]^7l t^H (21)^-, # 

7l r]B]7j ^^^-(21)1- -f-*H # 7 ] iil ^*j-K\(20)£-^K\ *z]}o)EL £_9l*= 
o]^z]]^Wr rt-o} ^7) S^(23)7> A}-g-*]-^ nfl2.e|(24)Sl <H 

= efl^l- ^^Jl, ^<Htt o]ELZ]}^7\ ^S}^ cl^Tl ^.Eflola. 
*H C^tHTl 71H«-(21)^ Ajlf ^SRir J±5lH£L FJE (22)2]-, 

^71 ^(23)^1 ^M^* T^sKr tiHEi ^1^.^(25)^, ^"71 oflolE^ 
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# ^-^1^ ^M^* #71 C^Tl ^l^-¥-(21)# f-*H ^"71 lil 

(20)5. oflS.^ jaeflola. ^es.^(26)s ^ 

SAi, ol^l £Al*V ^-ol Aj- 7 | D)]3g.e] Ji^Ma. ?iSl-Bl(26)^ ^71 t^7i 

^l^^-(2l)^Ei «>o> oflae] y siioiH ^i=-i-&|(26)-I- Aj^jL, 

>S"7l t^T] ^flo^ «-(21)^^E^ ^tflAj- o^^a,^ o] Ei 1- h>^ oD^ej -u 

3Hil ^ES. 5fl^)^Ei(31)^-, *i)]o]EL ^Ef 31*1^(31)5-^ 

3 ^rfl^ °1^^if ^-o> 7^>^ o^iifli e^lA,Ei(32)^, ^-7] t^Ei 
D)1S.^(25)5. -t"E-| <g 7] | ^1=3]^ 4 v 7 ] o^c E ^ 31*1 ^(32 HI 

^tfl# oi^Efl^l- o^ell^ ulji7-«(33)sf ( Aj- 7 ] ^^efl^ efl^l^E-) 

(32H1 *i#sH SUr ^ftfl>£ o^j^o} ^ ^oj^ efl^]^ 

B^(34), ^7] dlo}El d)1S.E](25)S ^-E] ^ ^ c-flo}E^ Aj- 7 ] c-flojEi efl*l 
^(34H1 ^sH&^r ^cflAj- o^l^oj cflo lB] ^o. a]-^- H] 
^ (35)5. ^ 

^71 ^]SEl H.eflol^ 31*1^(31)^ #7l u)lS.El J±Eflo)=L 

«1 ^-¥-(33)^1^ Aj-7] ^^eflA- 5flxliEl(32)o]l <H = efl^$f 

& o^i* Hi sfl^Rr Lfl-g-^ <^^nfl ^( Se t) 
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#^<M <H^efli^ ^-g-# gW ^ 3! (Set) <H = efl^ i e |o| 

f^^i ojofl £A]^ w>Sf ^-o] T^^T] ^A], x^tt]7l ^1<H^-(21)^ W. 

eflo]£l ^l^ol^- Aljrofl o^fl M.Z])o}3_ gE f Efl*liEi(31)# ^ 7] ^ 

(STl)sfji ^cflAj- a^efl^l- ojng,^ efl^l^E-l (32)^1 7HKST2)*Rr *fll#7fl 
2}-, ^7fl lES^H ^(23)71- A)~g-<5H^ e^M Plla^ (25)2] ^HSfl^Sf #7] 
^uflAj- o^^s. o^efli tiliE^(33HH tili2(ST3)sRr ^12^1^, #7l 
^12^^]^ HliH^oi)-, ^7} ^cflAj- c^^efl^^ ^ 3_o]( 2 3)7} a)~§- 

SVtt HH^i nflS.^(25)^ o]^])^ 7 } xt^.^ ^(23)7> cflojEi v\] 

2.^(25)°) no]B\Mr ^°J^1# ^#(ST4)*Rr *H3#7fl£h #7l *)l3#7fl 

^ -8-71 SS.xflA| ^0^(23)7]- C-flolEi n)lS.E](25)^ C-flolE^ 

±Lefl°li3. *)1S.e] ^H-g. ^1^^e1(31)^ c^c^ e^o]^ ^ m.^ 
H(ACF)^- cflolEi *flfi l-sflzL(DCF)!- ^(ST5)§>ZL, t}A] ^ 7 fl SS^H 
(23)7} ^i\o)B] ^2.^(25) ^JEl^l- o]c Efli ulj S H-(3 3 )o 1 ]Ai v)m 

(ST7)*Rr *\)4&7))<H-, #7] *114#7)]£1 #7] ^cfl^J- ojc^Afij. ^ 

S5.^H 3.^(23)7} a>-§-^ k)]o]k\ ^3.^(25) oj£!)|i7} 
Ai 51^(23)7} c-flo}E^l- 7)^-^ ^(ST9)^ ^15^1^-, aj-71 ^5 

^M^, AJ-71 HS^A} ^(23)7} t-flolEi nflSLEl^Hl 7}^ 
Z.3.*\)x) 3.o)(23)2) ^-3jvg- ^^(ST10)Al7l^ -g-aj- ^4. 
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<27> # 7 | ^}S^]3] ^7} = ^^(23)7} CiHEi ^2.2| (25H1 ^©13* 

71^-^ ^lH-Bl ^Ef ^1^1^(31)^1 CflolE-1 ^3 #2flZL(DCF)# 

^!(ST6)*>ul 3.0] (23)^1 ^l(ST10)Al^lcl-. 

<28> ^-71 *H4#7ll£l #7l ^Cfl^" ^H.efl^5l- ^fl S 

<>| (23)7]- A}-g-^ cflolE^ ^lS.El(25) ^H^li7l- cfs^ ^7fl 3<H 
(23)7} 9H£r t-flolEi nflael (25)^1 ol^efli^l- cIM^-I- lil ^fcl(20)^ 
#^(ST8)*}il nf^- <3^H «^fl HS^H ^(23)7} ^>-g-^ t-IHEi nflaE) 
(25) ^£eflif ^efli «1 m^-(33H ^ *\M 

<29> S&fl, #7l ^15^3: 31^1 ^^71- ^-71 ^ol (23)71- cflo]E|l- tl^l O^Tg 

^ <&&°\}*\ ^*fl * 3.o](23)7} A}-%-f>}±r r-flolEl t>fls.el(25) ^-ELefli 

1- ©1-E.eflii *liPf(33HH tilii(ST7) fief. 

<30> o)q}. £o] ^ ^ ^-^H?}^ ^-g: ^ 

<31> >y-7l ^H^i 5)1 xl^El (32)^1^-1 *>M-^ ^olEll- ^SRr ^^Hr, T=lBlZL 

3.B. ^-Eflofl ^71 jL^Ji. ^EK20)^r t\»\?\ E| ^Hl ^«fl #7l tflS. 

Si w.eflola. ^Sl-sl(26)5l oil2.El w.5flola. ^iSf Efl^liEl(31)^l MBEF=1, 
ACF=0, DCF=0 * 2:71 a] 7]ZL ^7l oil °1 E-| *>11 3.2) (25H1 *1 o]!L 

Sllil- ^7l i^lS-El ti.5flola. (26)^1 ol = Bfli ^l^E^H a] 
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# tflolE] ol]s.e](25)^ <=H = 5)1^1- £ ^-71 ^^(33)- Aj. 7 ] 
t^tflTl *H-?-(21)3. ^1JKAC=1)€ JiiflJI ^7] ^V\7] ^]<^WL(21)^ cflol 
3 n)lS.sK25)^ ^^efl^l tflt!: 3Me]l- ^^(Read) 3*1*1, o>v|£ av 7 ] 

'S:^, 7l^-(Write) ^>7l pflsel tiLeflo]=i Sfl*liE](3l)fe 

Cflo]E] Sjj^ #eflzLl- ^<5}ji(DCF=1) <#7] t\v]>\ ^1^^-(21)S ZSa^^ ^ 

# *1 7}^ ^SlW: JHflTfl SlJl Aj.7] xr^}^ S<H(23)^ §>7fl ^tf. 
ZLE]i4 ( ^ gW-2-*r(Read) ^7] nfls.^ «.3flo)a. ^E f g,)^] 

^(31)^ <H = e)li H E flol^ ^a. ^eflnsf rflolEi sfl=L l-2flZL« ^!(ACF=1, 
DCF=1)W. SSAflAl s^(23)7> cflo]El ^5.3(25)3 s.^ o^^c,) j^o]b\ 
«• SHiL^r 3£r 4€- <^Efl^ cjjolEl ^ulf * ^E)^o] ^Af^* 7> 

^ItIM- cfloiB) pfls.el (25)3 ^ ^£^2} 7>^^ «]-ofl o^nf. tcj- 

■& ^(ACF=1, DCF=1) ^ -f^l, cfA] ^-7] D)lS.e] w.eflol^ ^E f ^( 26) o] o|t= 
*U^(33)fe ^-7) c-HojE-l ^£El(25)^ ^ = ^Isj-Tfl jgt}. 
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<36> ^7) o]^])^ b]m^-(33)7\ #7} o]^])^ 31x1^(32 HI #^tfl 

# cflojEi p)1J2.sK25)^ ^HifliS #7j ^JELefl^ alii«-(33)^ 
t^B]7l *1H^(21)5. ^1J1(AC=1)1- iL'M. 

< 37 > ^-71 o]^efli tiling (33)£] &o) AC^l ^l^ ^tfl# ^H^efli^ 

«1 JH-?-(33)^ 9X^ ^^.efli^ cfloiE^ til (35)0!] oi fe cflolE^ ^-7) u^7i 
^H-¥-(21)# ig-n liS ^^El(20)S 
<38> ZLEiq-, Aj- 7 ) ti] M ^-(33) ^ A C=1 <>}^6\} <go]£- 

^ tfl# ^ = elli7> A>-g-5]^ ^ol 7 l nfl^-ojl 4a) ^7] t\*\7] ^H«-( 2 1)^ 
^-71 J*5L^H s<^(23)7> Aj-71 cflolE^ ^£^(25)^1 tfl# ^£^2) ciH 

E]» tH-S-^ (Read) $91*}, #7} JE^H 3.0] (23)7} t-flolEi 

* <H^efl^l 7l#^(Write) 

<39> n>o t( Sl^^-^(Read) <>1*H1 £M£- ^ tflAj- o] 7 l nfl£- 

<^1 cfAl ol je. 511^1- #*11sRr ^C-S. #o>7Hl. 

<40> ^S^Rr (Write) °}#°\} £M£r ^ tflAj- olH E |^l o]t£ 

^*Hr 3^.5. #71 ^7) *lH^-(2lH JEiH^H ^(23)^ ^*)>g- 

^^Sl J7 Aj- 7 | t^tf|7l «-(21)^ JE5.^H ^(23)1- 

7lJl JES^H (23)^1 ^H^S* ^7} Ji^S ^^(20)S ^71711 ^Cf. 



20-12 



1020010019883 



#^ ^7}: 2002/1/15 



<41> 



<42> 



AO 



a 



<43> 



Al 



b 



<44> 



A2 



c 



<45> 



A2 



AO + ( Al * A2) 



°H AO, Al ^ A2^r cflojEi fie] (25)^1 <Hs.^°lt]-. ^-^^ ^ 

^-7151 fifiZL tq^ZL fi^H ^tgA]^ ^- 7 |S) fifiZL^ ^-#tfl 

# o]£Leij^<y ^fl A>-g-^cl o^c^^g. h]^^^ ^z\^ 7 } 3*1*1) # 

A2°fl t«*Rf tflolE^ c » i]7l(Read) nfl^ofl o^e^o] A2» 

= tilJJl-^(33)7> #*l<5>7fl €^^1^ 5Lfi^H 51^(23)^ ^Tfl ^cf. ^ 
A2S] ^je.^^ ^He^ c # ^>7l Jl^fi ^El(20Hl ^W7fl ^ 

^1 AO, Al ^ A21- ^tfl>£ o]n El ]Ao] A2 ^ Hliasr>7fl ^^ntf. AO ^ A14- 
^Cfl^" ^HSj|if tiliH*V ^icfl^ AO ^ AH ^fi^Rr 31 o) Ei 

l^M ^El(20)fi ^i^>Jl, A2Sf u] lii*]- j*o\]^ cfA] S]7l (Read) ^1^1 71^- 
(Write)^l^l- ^r^l-Tfl s^c-fl «^ 7 1a^ ^ 7] (Read) ol2.fi #7HH SKI 3 i-H 

-g-olH.fi ZL^= ^1M-7>711 ^rf. ^-71 4*1*1] #^1 ylHI*V ^ofl^ cj-Al ^ 
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* «l^*»fl A2« ^lsfai nfA] ^71 (Read) ^1^1 ^(Write)*}*!* ^ 

#7l <H±=efli 31 *l^Bl (32) <HH tifl^S. HHEi* ^*Rr 3*^, 

^•71 ^ id^ofl -*7] *|);e.e) jo^H-H. ^M^&1(26)^ ^Hefli eflxl^ 

511^1^(34)^1 «fl^ 3Mb]* ^ ^7>^- ^^*V ^7} o\vz$ 

^ ti l *1 ^71 ^-E-efl^ 3Hi£K32Hl afl<i^ y^^. 

<*l wfll^ lg^oq sfl^Rr ^>7l cflolEi ^lS.el(25)^ #*1 ^h}. <>1 

^ ^-71 t-flolBl# #4*?^ ^o. +^ t}7]] ^ 

4. 

olA-1 C-flolE^ DflSel^ ^ ^JBell^o] HH^-fr ^Al^H tflolE^ j-s ^ 
3« «1-7H-S-^ aj-^A] A] ^ Wl-g-o. ^ ^ ol^ J^}. 

5£4. 
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1] 

SSZL^ iflaeH Tj^J-g ttf-ej- -^2]-^ S<H<4; r] 

^R 1 * 4^*Hr lil ^^B^^-Ei i£o> ^- 7 ) = yQ6)tf. 

« ^S^W S^^l -^^-ir 7lJi sfl^ t=efl^2f cj]o]E|-I- 

^ "fl-E-El J=L3M=1 ^E fE j S cflojE^ ^o] # 

I^T 1 * 2] 

^ E ^; ^"71 t-flojEi nflSElS JfE} ^ ^ V^a] =LO] 7 ]. A>-g-^ t-])o)E| 
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3 3. ^-Ei igKgL ^7fl CflolBlSf #7] C-lHEi ^l^iE^l T^SHo}^ ##tfl# 

3] 

i^^M J2.JE13. ^tfl# ^ ilEfl^l- ^^>J1 ^*fl SS^l^i iS<>) 

7]- A>-g-*>^ cflolEi Dllae] Oj^L3]i<4 Aj- 7 ] ^tfl^l- o]£E|A| HlJ7^ 

*\}2&7\}!2\-; #7} ^12^-^1^ ^-^^o^, =LO] 7 } v]\o)b\^ glo)^. 

^^Sr 7]^ ^13^-^1^; #7] ^12^:^1^ ^^4, ^o^l- 

4] 

3 #EflH» ^ *^F, T^-A] fi^fl S3.^H ^ 7 > Af-g-^ CI] Ol Ei n)]SE^ o]rz 

<HH5jlif ^U^l , <H = efl^ 
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5] 

43^) $X<>]X\, m^^M ^E5l|i EJl|oli #HflH<2}- cflo)E] 

^1-4 ^^-5fl^» HUSH 3*. ^7101^1 7]^o]^l- 

6] 

5-3 ^Hefli4 ^rtfltf ^HEflit h]^ 3 -g. ^ §m C-flolE^ ^O] 



20-17 



1020010019883 



#^ 2002/1/15 



IS. 1] 
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